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Box No, I Basis of the report 

1 . With regard to the language, this report is based on the international application In the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language . 
which is the language of a translation furnished for the purposes of: 

n international search (under Rules 12.3 and 23.1(b)) 

□ publication of the internatronal application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/br 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as 'originally filed' and are not annexed to this report): 

Description, Pages 

2-4 as originally filed 

1,1a received on 04.01 .2005 with letter of 04.01 .2005 
Claims, Numbers 

1 -7 received on 04.01 .2005 withi letter of 04.01 .2005 
Drawings, Sheets 

1 M-4M as orig inally filed 

□ a sequence listing andhr any related tab!e(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as iff (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsAigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded." 
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1. Statement 



Novelty (N) 


Yes: 


Claims 
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No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-7 
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Claims 




Industrial applicability (lA) 


Yes: 
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2. Citations and explanations (Rule 70.7): 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Subject: forward- reverse control device 

Closest prior art: GB-A-591 153 shows such a device having the features of the 
preamble of claim 1 

Problem: to simplify the design. The known design uses a planetary carrier which is 
axially moved by the actuator 

Solution: by the characterizing features of the independent claim. Although planetary 
gear arrangements in which the planetary gears are fixed to the housing are known, it 
would not seem to be obvious to arrive at such a construction starting from the prior art 
construction, since in order to have this feature many more alterations to the prior art 
are necessary. 

Thus claim 1 and dependent claims 2 to 7 meet the requirements of Articles 33(2) and 
33(3) PCT. 



Form PCT/Separaie Sheet/409 (Sheet 1) (EPO- January 2004) 



04.-01-2005 



J 



NL0400180 



^ JC17 Rec'd ?tfikW\ 3 SEP 20 

(g) 

Forward-reverse control device 
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The invention is related to a forward-reverse control device, comprising a 
housing, a rotatable input member, a rotatable output member, a planetary gear set for 
reversing the input rotation, as well as selector means for selectively comiecting the 
input member and the output member directly or through the gear set, wherein the 
selector means are driveable by means of an electric actuator. 

Such a forward-reverse control is disclosed in GB-A-591 153 The planetary gear 
set thereof is mounted on a rotatable planet carrier. 

The object of the invention is to provide a forward-reverse control which is of a 
simpler design. Said object is achieved in that each satellite gear of the planetary gear 
set is rotatably connected with respect to the housing, said housing furthermore 
supporting the screw mechanism and the electric motor. 

The achiator may comprise an electric/mechanical converter for converting 
rotational motion into linear motion, e.g. a ball/screw mechanism connected to an 
electric motor. The ball screw mechanism may be a friction screw, a ball screw oc a 
roller screw mechanism. 
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forward-reverse control device 



The invention is related to a forward-reverse control device, comprising a 
housings a rotatablc input member, a rotatable output member, a gear spc For reversing 
5 the input rotation, as well as selector means for selectively c^^mecting the input 
member and the output member directly or through the gear sely 

Such a forward-reverse control device is known. It can Tor instance be applied in 
an automotive vehicle driveline including a continuously variable transmission. The 
object of the invention is to provide an improved independent forward-reverse control 
10 mechanism which can be applied in conncctjem with drive-by-wire applications, in 
particular in connection with a drive-by-wjrc continuously variable transmission. The 
CVT by wire transmission may incorporate, apart from the forward reverse control by 
wire, also a disc variator by wire, iHutch by wire with or without integrated starter 
generator, a differential with o^ithout traction conbrol and also a parking by wire 
15 control 

Said object is achie/ed in that the selector means are driveablc by means of an 
electric actuator, SakI actuator comprises an electric/mechanical converter for 
converting rotation^ motion into linear motion, e.g. a ball/screw mechanism connected 
to an electric nrotor. The ball screw mechanism may be a friction screw, a ball screw or 
20 . al roller sj?few mechanism. 

^reference is given to an embodiment in which each satellite gear of the planetary 
{bx set is rotatably connected widi respect to the housing, said housing furthermore 
supporting the screw mechanism and the electric motor-plTie selector means may 



comprise a toothed selector wheel which is displaceable in axial direction, a first 
25 counter wheel which is connected to the input member, a second counter wheel which 
is connected to the output member, as well as a third counter wheel which is connected 
to the ring gear of the planetary gear set and which is positioned between the first and 
the second counter wheel when seen in axial direction, said selector wheel being 
displaceable between a first oosition eneaeine both the third and the first counter 



04r.01-2005 NL0400180 

JC17Rec'dPCT/PT0 13 SEP 2005 

£laims 04. ci. 2005 

1 . Forward-reverse control device, comprising a housin|:^l), a rotatable input 
member (4), a rotatable output member (2), a planetary gear (10) set for reversing the 
5 input rotation, as well as selector means (6-8, 15) for selectively connecting the input 
member (4) and the output member (2) directly or through the gear set (10), wherein 
the selector means (6-8, 15) are driveable by means of an electric actuator (16, 17, 21- 
24), characterized in that each satellite gear (25) of the planetary gear set (10) is 
rotatably connected with respect to the housing (1), said housing (1) furthermore 
1 0 supporting the screw mechanism ( 1 6) and the electric motor (24). 
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I. Forward-reverse control device, comprising aJj^trSing CU» a rotatable input 
member (4), a rotatable output member (TX^jSf^-^^ set (10) for reversing the input 
rotation, as well as selector rne3AS-''(S-8, 15) for selectively connecting the input 
member (4) and the^otrTput member (2) directly or through the gear set (10), 
characterizext-'Ttrthat the selector means (6-8, 15) are driveable by means of an electric 
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tor (16, 17,21-24). 



10 2. Device according to claim 1, wherein the electric actuator comprises an 

electric/mechanical converter for converting rotational motion into linear motion, e.g. a 
ball/screw mechanism (16) connected to an electric motor (24). 

3. Device according to claim 2, wherein the linear screw mechanism (16) is a 
1 5 friction screw, a ball screw or al roller screw mechanism. 
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4. Device according to any of the preceding claims, the gearsei^is--a-plafictar^ 
gear set (10), wherein each satellite gear(25}^5iJtlthe-plajiSaiy set (10) is rotatably 
connected with respect lOLiha-h0using (1), said housing (1) furthermore supporting the 
iSnism (16) and the electric motor (24). 

Device according to (claim ^Twherein the selector means (6-8, 15) comprises a 
toothed selector gear wheel (15) which is displaceable in axial direction, a first counter 
gear wheel (7) which is connected to the input member (4), a second counter gear 
wheel (6) which is connected to the output member (2), as well as a third counter gear 
wheel (8) which is connected to the ring gear (9) of the planetary gear set (10), Ihe 
second counter gear wheel (6) being positioned between the first (7) and the third 
counter gear wheel (8) when seen in axial direction, said selector gear wheel (15) being 
displaceable between a first position engaging both the second (6) and the first (7) 
counter gear wheel, and a second position engaging the second (6) and the third (8) 
counter geeir wheel. 
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Device according to claim %^ wherein the screw (17) of the screw mechanism 
(16) is rotatably supported with respect to two axially spaced support rings (18, 19), 
said support rings (18, 19) each being suspended with respect to the housing (1) by 
means of suspension rods (20) extending between the ring gear (9) and the sun gear 
5 (12) of the satellite gear set (10), and the nut (21) of the screw mechanism (16) is 
connected to the selector wheel (15), 

7. Device according to claim $ or j5, wherein synchronizer mechanisms (13, 14) 
are provided between the second (6) and the first (6) counter wheel as well as between 
10 the second (6) and the third (8) counter wheel. 

1- ^ -5- <^ 

^. Device according to claim 6 or wherein the input member (4) is connected 

to the sun wheel (12), and the third counter wheel (8) is cormected to the ring gear (9) 

of the satellite gear sei (1 0). 
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